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A COMPUTER PROGRAM FOR DETERMINING
THE EXPECTED RATE OF RETURN ON THE
INVESTMENT IN A COLLEGE EDUCATION

William E. Hardy, Jr. and John L, Adrian, Jr.*

In recent years, economlsts, educators; and others concerned with
the education process have expressed interest in the private apd social
returns generated by investment in a college education. Economists
have devoted study to these returns and to the related concépt of
human capital, the productive asset resulting from educafing;aud train-
inglche individual [ 4, p. 571]. Economic analyses have also been
~directed toward study of the costs of the educational process aﬁd
determination of how these expenses should be shared By the individual
an& society [ 1, 5]. ; |

This bulletin presents several basic concepts that should be
considered in an education investment analysis. A discussion of the
basic feturns and costs associated withAhigher education and a pro-
cedure for determining the rate of return on the inéestment are included.
Also, detailed instructions for utilization of a computer ptogrém

designed'to aid in détermining the expected rate of return for an

individual student's investment in college'aie ?resented.

*Assistant Professors in the Department of Agricultural Econounics
and Rural Sociology, Agricultural Experiment Station, Auburn University.
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Rate of Return Analysis

i

A basic component of all studies related to an investmené,
whether in human capital or "hard" capital such as machines; build-
ings, or equipment, is that of the rate of return. When a business
manager considers an investment, costs and returns for that partié-
ular activity are genérally assembled énd»comﬁa;ed to determine the’
relative profitability of the invesément. A potential student should
initiate a similar analysis when considering an investment in hiéhér
education.

Educational Returns

In determining the rate of return on educational investment,
an individual must estiﬁate all returns expected to be realized as
a result of the decision to secure higher education. Returns are
grouped into two distinct categories, investment returns aqd
consumption returns. Invesﬁment‘retu:ns refer to monetary reqards or
increased earniﬁgs that a person might expect through increased skills
and/or abilities to produce those goods and services that are
valued highly by society. Nonpecuniary or &onsdmption returns,
which are perhaps the most iméottant but most difficult to measure,
stem from the immediate utility or satisfé@tion that a person re-
ceives during the time of his schoeling and the long-run increased
satisfaction that accruesz during his 11fetimewbecause of the educa-
tional experience [3, pp. 325- 3287,

E ucational Costs
Costs of a college education may also be divided into several

L

categories. The major expenses that the student and/or his family
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must bear for a college education are tuition, books and supplies,
and foregone earnings by the student. The first two components are
often referred to as explicit costs since they are obviously costs’
of attaining higher education. The costs of room and board are not
included since a person has to live whether he is im school or not.
However, a portion of this expense may Be included as a valid cost
of education if it is felt that the cost of living in a college |
community is higher than would be experienced otherwise, This adjust-
ment might be negative if it is felt that the cost of living in the
university enviromment is less expensive.

The foregone earnings component of private educational ﬁosts is
often oﬁerlooked because this amount is not actually paid by check
or cash; it is an implicit cost. It is, however, & very important
part of the total cost of education, possibly as much as 80% of
the annual per student cost in public>universities, and should be
included in a rate of return analysis since students generally
give up full-time ewmployment earnings while in éollege'fz, p. 961.

To determine the rate of return on an individual's investment
in higher education, the expected investment returnsmust be compared
to the expected costs. The applicable raté of return is that rate
which will make the piesent value of the expected costs equal to the
present value of the projected returns. An alternative formulation
would be to determine the discount rate which would make the present
value of the net difference between the costs and returns equal to

zero. This latter approach may be presented as follows:
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where

Rj is the return associated with each period, j;

Cj is the cost associated with each period, ji;

m is the total number of periocds; and

i is the discount rate.

fhe rate of return estimated by this method would be a conser-
vative underestimate of the true rate since not all returns are included.
AlL costé are contained, but the nonpecuniary or consumption returns
that a person receives are not incorporated into the analysis.

The rate 6f the return on the investment in education is an
important subject and should be carefully considered by all college
or potential college students. It is, however, recognized.by very_
few. This lack of concern comes as a fesult of several factors, with
the most important being a general lack of knowledge concerning
basic economic principles and an overriding desire to attend college
for other than monetary reasons. .

Because there is a general absence of "bersonal" rate of return
to education amalysis’ on the part of studehts considering college,

a computer program Waé developed to permit stgdents to ascertain the
expected rate of return on thelr educational investment. This rate
is based upon their own expected and projected costs and earnings.,
The following sections of this report will explain the basic compu~

tational procedure, the input required, and the output generated.
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Computational Procedure_

General Information

The computer program, written in FORTRAN and currently being run
on a IBM 370/158, is designed to permit an analysis of rate of return
data for several students.l Thus, the.program is 1dea1 for use within
the classroom to supplement a discussion of the costs and returns
associlated with the investment in aducaﬁioq. The output is désigned
to give each student an individual computation of his rate of return
and to prbduce summary tables giving minimum, maximum, and averagé
rates of return and average expected lifetime earnings with and without
college fq: the total group by sex, academic class, school, and cur-
riculum. These summary tables can be used to allow each student to
determine his position relative to his peers and reevaluate his own

expectations.

Initial General Input

The first input required is a carq describing the data‘being rﬁn,
the number of curricula being considered, and the number of schools
or colleges being analyzed. This information is given in (12A4,212)
format and is referred to as '"CARD TYPE 1".:

The next data needed are the names of each currieulum in (3X,6A4)
format with the program currently dimensioned to handle up to ninety
(90) curricula, CARD TYPE 2. One card is réquired for each éurriculum
identification. Alth&ugh it is not necessary for these cards to be
numbered, consecutive numbering would certainly aid in Keeping cards
in order and coding of student information.

1Copies of the source deck are available upon request from the
authors. ,



6
Cards giving the identification of the schools or colleges being
cons%dere& are the next portion of data required, CARD TYPE 3. Space
is ailocated to handle up to twelve (12) colleges with each identifd-
cation put on a separate card in (3%,6A4) format. Again, card
numbering might aid in keeping cards in»order and coding other input.

Individual Student Data

" Information for determining the rate of return for each student
is obta;ned from the stu@ents. Each student is given a form as illus-
trated by Schedule 1 and is asked to £fill in the appropriate infofmation.
The first three lines are self-explanatory with each student giving
his pame, sex, academic class, school; and curriculum.

Each student providés the expected explicit costs of education
in the first column. Up to 13 years of schooling, starting at age 18,
are permitted. Entries in this column should bé annual estimates of
the costs of tuition, books, supplies,'and any university c&mmnnity,
cost of living differential, Scholarships and other forms of educa-
tional aid should not be considered in this section.

The data given in the second and third columns reflect the student's
income expectations. The second column gives the annual incomé as
expected by the student without education past the high school level,
while the third column permits the student fo give the earniﬂgs,
scholarships, and othér monetary assistancé received while attending
school and projected earnings after graduation.

It is necessary for the "years of work" to be the same for both

the second and third columns. Also, since the program is designed to



DATA FOR DETERMINATION OF
RETURNS TO COLLEGE EDUCATION

Name

Sex = Academié Class

~ School : , Curriculum

‘ Cost of Expected Indome Expected Income
Tuition and Without College With College
Age Books Education Education

18
19

21
22
23
24
25 -
26
27
28"
29
© 30
31-35
36-40
41--45
46-50
51~55
56-60
61-65
66~70
71~15
76-80

Schedule 1. Example of form used to obtain student information for
rate of return analysis.
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begin the discount process with the data entries at age 13, better
results are obtained if students are asked to assume that they are
eighteen years old, just graduated from high school, and are consi@-
ering the possibility of additional education. With this assumption,
students start filling in the information on the first line of the
table. 1If they have already been in séhool for several years, they
should know the information for the first few years of school and
have to estimate it for the years past their present position.

Data for each student are submitted with four sets of cards.
"CARD TYPE 4", the first of this series, gives the basic information

about each student in (40A1,815) format. These data are:

Column  Code Name Information

140 Name Student's name

41-45 . NYEARS Number of years in school (1-13 permitted)
46-50 NRETIR Retirement, age (35+ permitted).

51-55 NCLASS Code for academic class (L-6 permitted)
5660 NCURR. Code for curriculum (L-90 permitted)

61-65 NSEX Code for sex (l=male, 2=female)

66~70 NQT Code for quarter or éemester (1-4 ﬁermitted)
71-75 NYR Year |

7680 NscH - Code for.school or college (1-12 permitted)

The next set of cards, "CARD TYPE 5," gives the student's estimates
of his college costs in (8F10.0) format. Up to thirteen values are

permitted, with two cards reguired if more than eight wvalues are given.
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"CARD TYPE 6" gives the student's income expectations without

college and Y“CARD TYPE 7 presénts the expectations with college.
These sets of data are punched in (8F10.0) format with several cards
required fPr each. |

Figure 1 depicts the normal deck and order of cards for a rate
of return analysis. Card types 4, 5, 6, and 7 are repeated for each
student. There is no limit on the numbervof students that can be
considered.

Example Analysis

This section presents a hypothetical example which illustrates
actual déta input and the output generated by a complete analysis.
For the example, it is assumed that there are twenty possible cur-
ricula and six possible schools or colleges. The curricula being
considered are:

1. Agricultural Economics
2. Agronomy
3. Animal Science
4. Horticulture
5. Building Construction
6. JInterior Design
7. Chenmistry
8. Geology
9. English
10. Mathematics
11. Accounting
12. Business Administration
13. Economits
4. Management
15. Elementary Education
16. Special Education
17. Aerospace Engineering
18. Civil Engineering
19. Electrical Fngineering
20. Mechanical Engineering



Card Type 7 / Income with College Cards

Card Type 6/ Income Without College Cards

Used for

Student‘; - Card Type 5/ College Cost Cards
Card Type 4/ Student's name Control information
= %
Card Type 3/ School Cards. _

Card Type 2 /Curriculum Cards

Card Type 1/ Descriptive name -
No. of Curriculum & School Cards

/160.5¥SIN DD *

Source Deck

//FORT.SYSIN DD *

// EXEC FORTIGCLG

Job Card

Figure 1. Card order for rate of return analysis
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The schools or colleges Leing considered are:

1. Agriculture

2. Architecturs

3. Arts and Sciences
4., Business

5. Education

6. Engineering

Data for three hypothetical students are presented on completed
Schedules 2, 3, and 4. Schedule 2, giving data for B. Ross, indicates
that she plans to aﬁtend school for four years, enrolled in English.
She plans to work for threevyears after graduation and then take time
t6 have children and raise them to school age.

T. Jefferson, with data given on Schedule 3, plans to atteﬁd
school for four years, work for two years and then return to school
for two years for a graduate degree. The third column of the table
illustrates fairly low income levels during school years and higher
levels during non-school years. The low income during the first four
years could represent part-time earnings and/or scholérships. fhe~
slightly higher figures during graduate school indicate the possibility
gf an assistantship;-

The data for G. Washington in Schedule 4 indicates four years of
school in Agronomy with expected retiremenf from work at age 65,

A iisting of the data deck requiréd ﬁor the anaiysis of these three
students, the complete output, and a Listing of the source program
are given in the Appéﬁdix. The output section indicates that, Based
upon the data given by the students, B. Ross could expect an 87 rate of
return; 7T. Jefferson, a 7% rate of return; and G. Washington, a 9%
return. The average for these three students is 8% with 7% and 9%

being the extreme values.



DATA FOR DETERMINATION OF
RETURNS TO COLLEGE EDUCATION

‘Namé __B. Ross

Sex F ‘ : Academic Class _Fr.

- School Arts & Sciences = Curriculum  English
Cost of Expected Income ~ Expected Income
Tuition and Without College With College
Age Books "Education Education
18 750 4000 o 500
‘19 775 4000 800
20 800 4000 500
21 800 » 4100 2 600
2z : 4300 8000
23 ‘ 4500 8300
24 , ‘ 4800 9000
- 25 ) ‘ 0
.26 0 0
27 . 0 RAISE 0
28 . 0 FAMILY 0
2¢ : ' ' 0 0
30 ) 0
31-35 7300 9000
36-40 7800 ' 9500
41-45 8200 i 10000
46-50 8500 10500
51-55 8600 11000
56-60 ‘ - ,
61-65
66-70 .
71-73
;76ﬁ80'-

Schedule 2. Example data for hypothetical student.‘
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DATA FOR DETERMINATION OF
RETURNS TO COLLEGE EDUCATION

‘Name 7, Jefferson

. Sex _ M - Academic Class _Sr,
--School _Axch. Curriculum Building Const.
Cost of Expected Income Expected Income
Tuition and Without College With College
__Age Books ‘Education Education
18 800 6000 - 500
19 800 6000 ‘ 500
20 825 _6200 - - 1500
21 850 . 6300 ‘ 1500 -
22 0 6500 ‘ 8000
24 1000 : 7200 5000
25 1000 7400 5000
26 7500 10500
27 __8000 10800
28 8100 o ..11000
29 o 8200 11300
- 30 . 8300 . 11800
31-35 9000 12000
36-40 9500 12400
41-45 10000 . - 12600
1 46-50 10500 13000
51-55 10800 13500
56~60° 11000 14000
61-65 "
66-70
71-75
76-80

Schedule 3. Example data for hjpothetical student.
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" DATA FOR DETERMINATION OF
RETURNS TO COLLEGE EDUCATION

Name _ G. Washington

Sex M C . Academic Class __Jr.
- School _Agriculture Curriculum _Agronomy
Cost of Expected Income Expected Income
. Tuition and Without College With College .
Age  ___ Books ‘Education Education
18 800 - : 5000 : 1000
19 825 5000 1000
20 825 5200 2000
21 900 5200 : 1500 -
22 ‘ . 6000 8000
23, . 6000 8100
24 ' : 6500 : 8300
25 6500 8700
26 L 6800 : 9000
27 . ____6800 9000
28 7000 9300
29 : 7400 9500
- 30 ' 7600 . 10000
- 31-35 8000 10000
36~40 9000 . 10500
41-45 : 9500 . 10800
- 46-50 . 9800 : 10900
51-55 10200 . 11300
56-60 - 10500 11800
61-65 ' 11000 - 12200
66-70 ' : , ‘ .
71-75
76~-80

dule 4. Example data for hypothetical student.
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Summary
The computer program and associated instructions presented in this
report have proved to be very useful in presenting the concept of :
educational investment to students in prin;iples of economics courses.
The required input data and result and analysis permit students to
comprehend the basic concépts of a raté of return analysis for higher

education.
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APPENDIX

Listing of Input and Output from

Example Problem and Source Deck
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INPUT
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EXAMPLE PrROGLEM

YAGRICULTURAL ECORNDAICS
CZACRONUMY

JALIMAL SCLEGCE

4-ORTICULTUSE

SEUTLOIMG CONSTRUCTION

ECINTERTIOR NESIGI

TCHEXISTRY

sGLOLOGY

GENGLISH

TUMATHEMATICS
TLACCOUNTING

12RUSINESS AUMTNSTHRATION
Y3ECOHNTICS
1Ak ARAGE ENT
LSELEMEST aRY E£0UCATION
T6SPECT AL cDULATION
TTALRUSFACE ECGINERRTNG
1eCIVIL ENGINCEING
TOLLECTHICAL EnGIMEESING
AeECHANICAL ERGINELPING

1AGRICUL TURE

CARCHITECTURE

;:'77.3 ;\5'4'(1 .‘)':1 n l‘.n‘;';f.‘.b

GrUSINESS

SEOUCAT IO

EERGINEERTNG

i RUSS

750 T 500
CanGgy Y1 117" S 406Gy
0 o G
8500 8600
500 200 500

4] : i) 0
1u500 - 11608
T JoFFERSON

"&0O0. BT Ko
€090 o000 600
7500 &0nn £1300
16500 1C6u0 1100606
590 500 1500
10500 10800 11600
13000 13500 14009
O WASHINGTON
s600 825 &5
5000 5000 HYeo!
&AN0 L8010 70600
9800 . lu2oo 16500
1000 1000 cGon
9600 G000 ¢ 300

16900 11300 11é00

800

4100
G

600

B30
6300
8200

1500
11306

900
S200
7400

11690
1500
9500

12200

2006

4 55
4200

Q

3000

0

7 HU
Y
6500
=300
a000
11300
[N 65
6000
To00
VIV IY)
10000

1 9

4500
73060
B3309
GGG

4 o)
0

1000
9000

4O
L2000

3 2
6009
8000
8100

10000

41300
7800

9000
$500

11
1000
1200
$500

5000
12400

1

6500

90006

8300
10500

1o 3

8200

10000
76 2
1909
e
10000
SG00
1600
76 1
6500
9500

&700
16500
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OUTPUT
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EXPECTED INCOMES wITH AMND WITHOUT COLLEGE EDUCATION AND KATE
OF RETURN FOR STUDENTS IN EXAMPLE PROBLEM
DURING SESSION 1 OF 1976, '

THIS REPORT IS FOR % RQOSS .

wHO. EXPECTS TU GO TO SChOOL FGR 4 YEAFRS .

AND WORK UNTIL THE AGE OF S55¢. WORKING 34 YEARS AFTER COLLEGE.
THIS STUDENT 1S ENROLLED In ENGLISH

WITH THE EXFECTED IMCOMES AND COSTS GIVEN BELOW, 8 RrROSS
WILL HAVE AN APPROXIMATE RATE OF RETURN
On THE INVESTMENT [N EDUCATION OF 40 PERCENT. -

, EXPECTED
AGE EXPECTED ~ EXPECTED | ; ADDITIONMAL
INCOME PER YEAR IMCOME PER YEAR ~ INCOME PER YLAR®
WITH COLLEGE - WITHOUT COLLEGE WITH COLLEGE .
EDUCATION EDUCATION EQUCATION
18 500,00 4000.00 -4250,00
19 800,00 4000,00 -3975,00
20 500.00 4G00.00 ’ «“4300.00
Fd | 66UV 00 4100.00 -4 300,00
22 (00,00 4300.00 3700,00
23 8300,00 4500.00 : 3800,00
24 3000.00 . 4800.00 : 4200.,00
25 0.0 0.0 0.0
26 0.0 0.0 0.
27 . 0.0 0.0 0.0
28 0.0 0.0 0.0
29 . 0.0 0.0 0.0
30 0.0 040 0.0
31-3% 9000.00 T7300.00 1700.00
36«40 9500.,00 7600.00 170000
41=4%5 10000.00 8200.00 1500.00
46«50 10500,00 8500.00 . 2000.00
S1-5%" 11000.00 8600.00 2400,0u

TOTALS 277700.00 2317006.00 42875,00 .
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EXPECTED IMCOMES WITH AND wITHOUT COLLEGE EDUCATION AND RATE
OF RETURN FOR STUDENTS IN EXAMPLE PROBLEM :
DURING SESSIONLL OF 1976, .

THIS KEPORT IS FOR T JEFFERSON

WHO EXPECTS TO GO TO SCHOOL FOR 4 YEARS -
AND wWORE UNTIL THE AGE OF 60« WORKING 35 YEARS AFTER COLLEGE.
THIS STUDENT IS ENROLLED IN RBUILDING CONSTRUCTION

CWITH THE EXPECTED INCOMES AND COSTS GIVEN BELOW, T JEFFERSON
WILL HAVE AN APPROXIMATE RATE OF RETUKN
ON THE INVESTMENT IN EDUCATION OF 7.0 PERCENT,

: . EXPECTED
AGE ' EXPECTED EXPECTED ADDITIONAL
INCOME PER YEAR INCOME PEK YEAR T INCOME PER YEAR
#ITH COLLEGE #ITHCUT COLLEGE WITH COLLEGE
EpucatION EQUCATION EDUCAT U
18 . 500.00 6000.00 © =6300.00
19 . 500,00 6000.00 -6300.00
20 1500,00 6200.00 ~5525.00
21 1500.00 ~ 6300.00 -5650.00
22 8000,.00 6560.00 1550.00
23 . 8400.00 7000.00 . 1400.00
24 50080.00 7200.00 -32006.00
25 5000.00 7400400 «3400.00
26 10500.00 7500.00 3000.00
- 27 10800.00 8000.00 2600.00
28 11000.00 £100,00 2500.00
29 11300.006 £200.00 3100.00
36 11800,00 300400 3500.00
31-3% 12000.00 $000.00 3000.0U
36~40 12400.00 95G0.00 2900400
41=-45 12600.00 10000.00 2600.00
46~50 13000,00 10500.00 2500.01
51-55 13500.00 10800.00 2700.00
56~60 14000.00 11000.00 - 3000.00

TOTALS 473300.00 396700.00 71325.0u
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EXPECTED INCOMES wITH AND WITHOUT COLLEGE EDUCATION AND RATE
OF RETURN FOR STUDENTS IN ExXaMPLE PROSLEM
DURING SESSION 1 OF 1976,

THIS REPORT IS FOR G WASHINGTON

WHO EXPECTS TO GO TD SCHOOL FOR 4 YEARS

CAND WORK UNTIL THE AGE OF 654 WORKING 44 YEARS AFTER COLLEGE.
THIS STUDENT IS ENROLLED IN AGRONGMY '

‘WITH TQE EXPECTED IMCOMES AND COSTS GIVEN BELOW, G WASHINGTON
WILL HAVE AN APPROXIMATE KATE OF RETURN
ON THE INVESTVENT IN EQUCATION OF Q.0 PERCENT.

‘ EXPECTED
AGE EXPECTED ~ EXPECTED ADDITIONAL
INCOME PER YEAR INCOME PER YEAR SINCOME PER YEAR -
WITH COLLEGE WITHOUT COLLEGE wITH COLLEGE
EDUCATION ' EDUCATION EDUCATION
18 1000,00 5000.00 . =4800400
19 1000.00 5000.00 -4825,00
20 2000.00 5200400 ~402%.00
21 ' 500,00 £200,00 -n&00 00
23 $100,00 6£000,00 : 2100400
24 8300,00 6500, 00 ' 1800,00
25 8700.00 6500400 2200.0u
26 9000.00 ‘ 6800.00 2200,00
27 9000.,00 66800.00 2200400
28 9300.00 7000.00 2300.00U
29 9500400 7400.00 v 2100.00
30 10000,00 7600.00 2400.00
31~35 10000.00 65000.00 2000.0C
3640 : 16500,00 ' 9000.00 1500.09
41 =45 10800,00 9500.00 1300.00
46=50 1G6900.00 GEH0.00 1100.00
51-55 - 11300.00 10200.00 1100.00
56=~60 11800.00 10500.00 1300,006
61=65 12200.00 11000.00 1200.00

TOTALS . 472900.00 421000.00 48550.,00



SUMMARY OF INCOME AND RATE OF RETURN INFORMA'TION

AVERAGE INCOME AVERAGE INCOME

AVERAGE

WITH COLLEGE WITHOUT COLLEGE
NUMBER =  EDUCATION EDUCATION RATE OF RETURN
3 407966.63 349800.00 o 8.0

SUMMARY OF INCOME AND RATE OF RETURN INFORMAION BY SEX.

AVERAGE INCOME
WITHOUT COLLEGE

AVERAGE INCOME

WITHOUT COLLEGE AVERAGE

CODE NUMBER EDUCATION EDUCATION RATE OF RETURN
1 2 473100.00 408850.00 8.0
2 1 277700.00 231700.00 8.0

MIN .
RATE OF RETURN

7.0

RATE OF RETURN

7.0

8.0

SUMMARY OF INCOME AND RATE OF RETURN INFORM:,.TION BY ACADEMIC CLASS.

AVERAGE INCOME AVERAGE INCOME

-+, WITH COLLEGE- WITHOUT COLLEGE AVERAGE

CODE  NUMBER  EDUCATION: EDUCATION RATE OF RETURN
T 1 277700.00 231700.00 8.0
31 © 472900.00 421000.00 : 9.0,
LI | 473300.00 396700.00 7.0

MIN

RATE OF RETURN
8.0
2.0

7.0 -

MAX
RATE OF RETURN

9.0

. MAX
RATE OF RETURN
9.0

8.0

MAX
RATE OF RETURN

8.0

© 9.0

7.0

vz



SUMMARY OF INCOME AND RATE OF RETURN KFORMATION BY CURRICULUM.

AVERAGE INCOME  AVERAGE INCOME
WITH COLLEGE WITHOUT COLLEGE ' AVERAGE MIN
NUMBER  EDUCATION EDUCATION RATE OF RETURN RATE OF RETURN
AGRONOMY 1 472900.00  421000.00 9.0 9.0
BUILDING CONSTRUCTION 1 473300.00 396700.00 7.0 7.0

ENGLISH ‘ 1 277700.00 231700.00 8.0 8.0

SUMMARY OF INCOME AND RATE OF RETURN INFORMATION BY SCHOOL OR COLLEGE

AVERAGE INCOME AVERAGE INCOME
CODE NUMBER  WITH COLLEGE WITHOUT COLLEGE AVERAGE ) MIN
" EDUCATION EDUCATION RATE OF RETURN - RATE OF RETURN
AGRICULTURE 1 472500.00 421000.00 9.0 9.0
ARCHITECTURE 1 473300.00 396700.00 7.0 » 7.0

ARTS AND SCIENCES 1 277700.00 231700.00 8.0 8.0

MAX
RATE OF RETURN

9.0
7.0

8.0

MAX

RATE OF RETURN

-9.0
7.0

8.0

ST



SOURCE DECK
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THIS COMPUTER P&OGPAM MAY BE USED TO CALCULATE THE

RATE OF RETURN TO &4 COLLEGE EDUCATION FOR. INDIVIDUAL

STUDENTSs  IT WILL ALSO PRESENT SUMMARY TABLES FOR A

SET OF DATA GIVING AVFRAGE EXPECTED LIFETIME EARNINGS

WwITH AND WITHOUT COLLEGE, AND THE AVERAGE « THE MAXIMUM,
. AND THE MINIMUM RATES OF RETURN FOR THE TOTAL SAMPLE

CAND BY SEXs ACADEMIC CLASSs CURRICULUMs AND THE SCHOOL

UR COLLEGE, '

TBASIC INPUT TO THFE PROGRAM IS AS FOLLOWS:

CARD TYPE 1

NAME OF COURSF=a=MAMEC( ) ===IN (12A4) FORMAT, ,

NUMBER GF CURKICULUM CARDS===NCODE=~=COlLs 49 & S0.-

NUMBER OF SCHOOL CARDS===NSC===COL. 81 & 52.

CARD TYPE 2
CURRICULUM NAME CARDS«==CURRCD( )===IN (3X+6A4) FORMAT,
: OME CURRICULUM NAME ‘ON EACH CARD.,

CARD TYPE 3

SCHOOL OR COLLEGE MAM&-cawos-»-sccoo< === IN (3X96A&)

FORMAT. ONE SCHOOL. NAME ON EACH CAwD,
CARD TYPE & -
NAME OF STUDENT===NAME{ )y
EXPECTED NUMBER OF YEARS 1IN COLLEGE---NYEARS
, (13 YEAKRS PERMITTED) s

EXPECTED RETIREMFNT AGE~==WRETIRE
(AGES OF 35 T4 55 PERMITTED) «

STUDENT 'S ACADEMIC CLASS=~==NCLASS
(6 COUES PERMITTED) o

STUDENT S CURRICHUM=w=NCUKR

(NCOUE CODES PERMITTED) o -

STUDENTYS SEX===fSEX

(I=MALE s 2=FEMALE ) o

QUARTER CR SEMESTER OF COURSE=-==NQT

YEAR OF COURSE=-=tYPR

STUDENT 'S SCHOOL. ===NSCH

wm=mIN (4041915) FORMAT,

CARD TYPE 5 :

ANNUAL COST OF BOOKSs TUITIONs AND OTHER COLLEGE COSTS
(NOT ROO™ AND BOARD)Y FOR EACH YEAR IN SCHOOL ===
COLCCST ( ) m==IN (BF1040) FORMAT,

MAXIMUM OF 13 VALUES,
CARD TYPE 6
ANMUAL EARNINGS EXPECTED BY STUDENT IF HE DOES NOT
ATTEND COLLEGE===HISCHOOL( )===IN (BF10.0)
FQHMAT.

CARD TyYPE 7

ANNUAL EAKNINGS EXPECTED BY STUDENT IF HE ATTENDS
COLLEGE===COLLEGE( Ym==IN (B8F10.0) FORMAT,

35 3 5F 35 4k 35 28 48 35 38 35 30 25 38 38 25 38 28 40 3F 46 48 23 50 35 4 35 3k 30 45 4B 3E 30 35 4% 45 48 37 35 35 38 55 35 4 96 4k 7 5 3 40 3F $H 4 S IR E B 230

ONLY ONE QF CARD TYPE 1 IS REQUIRED FOR EACH SET OF
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DATA, '
USE AS MANY OF CARD TYPES 2 & 3 AS NEEDEU. FOR ALL
CURRICULA AND SCHOUOLS. o
ONE OF CARD TYPE 4 1S REQUIRED FOR EACH STUDENT.
USE AS MANY OF CAKD TYPES Sy 6 AND 7 AS NEEDED . FOR ALL
COSTS AMNU EXPECTED INCOMES. BEGIN EACH OF THE THWEE
TYPES OF DATA ON A NEW CARD.
ONE SET OF CARDS TYFES 4,5,6 AND 7 IS REQUIRED FOR
EAL STUDENT,
IF SUMMARY TABLES BY SEXs ACADEMIC CLASSs CURQICULUM;
~AND SCHOOL ARE NOT DESIRKED, LEAVE THESE FIELDS BLANK
FOR EACH STUDENT.
DIMENSION HAMEC(lE).NAwe(ao).COLc09<15),HISCH<24).
1 COLLEG(24) sADINC(26) sPV(HB) sSEX(296) sCLASS(696) + CURR (
£9ﬂ96}915t&(2)9IFLA%§(6)9ICUPR(9U)oCUQQCD(QO;b);SC(lZyé)
3415 {1¢);§CCOD(1?,6)
INTFGFR BLANKZY -
1RD=S
HEAD(S5720) NAHEL»NCUDFoN%C
DO 140 J=1+6
D060 I=1.2
100 SEX(I+J)=0,0
00 110 I=146
110 CLASS(Isd)=0.0
DO 120 I=1sNCODE
120 CURFELT ¢ J) =040
DO 130 I=1a17
130 SCH{sd)=0,0
140 CONTINUE
YO}
00 150 I=142
SEX(1a5)Y=10.%%20
150 SEX{1sh)=0,0
UO 160 (=)e6
CLASS(T+9)=10,%%20
160 CLASS{T:5)=0,0
DO 176 I=14NCODE
CURR(I+5)=10%%20
170 CURR(146)1=0,0
DC 180 I=1.M5C
S SCIeB)=10%%20
180 SC(i+61=0,0
TOTNO=00
TOTALH=0.0
TOTALC=0.0
TOTALR=0.0
AMIN=10.%%20
AMAX=G L0
IRETC=0
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READ INFUT DATA,.
READ (S 730) ((CURRCD(1eJ) ed=196) 9=l eC0DED
KEAD (S 730) ((SCCOD(TedYod=1e6)el=]leisC)
190 READ(INRD 740 4END=S500) NAME sNYEARSANRETIReNCLASS oNCURK W
INSEXeNOTaNYRINSCH :
- IRETY=0 _
200 IF(NSEXGTL2) GO TO 210
IFINCLASS.GTL6) GO TO 220
IF (NCURRGTLNCODE)Y GO TO 230
IFANSCHLOTWNSC)Y GO TO 240
GO TO 2640
210 WRITE(He750) NAME
HEAD(IRD e 740 0END=500) NAME ¢+NYEAKS 0NW%TIR¢NCLASS’VCUNH!
INSEX s NAT aNYR o NSCH
GO TO 200
220 VIRITE(H+760) MNAME ,
READ(IRD 9740 4FEND=500) NAME oNYEARS oNRETIR e NCLASS o NCURR
INSEX e NGT e NYR 9 NSCH
IFINAME (1) JEQeBLANK) GO TO 250
60 -TO 200
230 WRITE(5e770) NAME y
READ(IRD s 740 4END=S00) NAME sNYEARS oNRETIRaNCLASS 9y NCUKE o
TNSEX o NOT e NYR e S Che '
IFANAME (L) dEQBLANKY GO TG 250
60 TO 200
240 WRITE(HeTBOY NAME '
HEAD (IRDs Ta04ENL=S00) NAME 9NYEAR%9N*r?149NCtA%SqNCUHh
INSEX e NOT o NYR e NSOH
IFANAME (1) JEQ«BLANRY GO TO 250
GO TGO 200
250 READIIRUsTA0END=S00) NAME sNYEARSsNRETIRNCLASS s nCURR
INSEXsNOT o iYR o NSCH :
IFINAME (1) JEG.BLANK) (O TO 250
GO TG 2060
260 PVAN=0,0
TOTCO=0.0
TOTAD=0.0
NUWORK IS THE MNUMBER OF wORKING YEAKS.
NINC IS THE NUMAER OF LINES FILLED InN ON HANUOUT.
(THE NUMRBRER OF DATA ELEMENTS)
NTOT IS THE NUMRER OF YEARS FROM AGE 14& UNTIL RETIRE.
NTOT=NRETIR-17
NWORK=NTOT=-NYEARS
NINC=(NRETIR/S) 47
CREAD(IRD«790) (COLCOS(I) aI=1aNYEARS)
HEAD (IRD«790) (HISCH(T) e I=loNINC)
READ(IRDs790) (COLLEG{I) 9 1=1aNINC)
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Do 270 I lyNYEARH
ADINC(I)—COLL&G(I)~(COLCOS(I)+HIBCH(I))
270 CONTINUE
NY=NYEARS+]
DO 280 I=NYsNINC
ADINC(T) =COLLEG(I)=HISCH(])
280 CONTINUE
D0 300 I=14NINC
S IF({I1.GTs13) GO TO 29¢
TOTHI=TOTHI+HISCH(I)
TOTCO=TOTCO+COLLEG(D)
CTOTAD=TOTAD«ADINC(I)
LG TG 300
290 TOTHI=TOTHI+HISCH(I) *5,0
TOTCO=TOTCOU+COLLEG(I) #5,0
JTOTAD= TUTAU*AUIMC(I)“% ¢
300 COMTINUE
D0 310 I=1.13
PVII)=ADINC(I)
310 CONTINUE
=<1
U0 330 I= lhshINC
K=l+J
DO 320 L=145
KJ=K+|
PV (KD =ADINC LI
320 CONTINUE
JEI+G
33C CONTINUE
DO 340 1=214NTOT
IF(PVII)eLTe0e) GU TO 350
34¢ CONTINUE
IRETC=IRETC+1
IRET=]
GO TO 400
CALCULATION OF RATE OF RETURN ON INVESTMENT [N
EDUCATIOM,
AINT IS THE DISCOUNT KATE.
350 XINT=0.0
PVAD1=999%9999
DO 370 I=1.200
PVAD=0,0
00 360 J=1eNTOT
PVYAD=RPVAD«PY (J) /7 (1 D+ XINT) #3t)
" 360 CONTINUE
APVAD=ABS (PVAD)
IF(PVADLE Qe e ANDS APVAD.LE PVADL)Y GO TO 398
IF(PVADWLE. 0..ANO APVADGE 4PVADL) GO TO 340
PVADI=PVAD



[

370
380
390

31

AINT=XINT+401

CONTINUE

AINT=XINT=401

CONTINUE

XINT=XINT#100.0

WRITE (A9800) NAMECyNGT oMY .
WRITE (69810) NAME sNYEARS ¢yNRETIR»NHORKs (CURRCD (NCURR  J)

Led=146)

410
420

430

G440

a@f54)

47

IF{IRETLEQLL) GO TO 410
WRITE (69820) NAME +XINT
GO TO 420

WRITE (£+830) NAME

WRITE (64840)

DO 430 I=1,13

IAGE=T+17

WRITE (s850) IAGEyCOLLEG(I)gHISCH(I)cADINC(I)

J=0

DO 440 I=144NINC

IAGE=1+17+J

IAGEI=1AGE+4 .

NENE Y.

WRITE(Ss860) IAGEsIAGE1+COLLEG(I) ¢HISCH(I) ADINC(I)
WRITE(6¢870) TOTCOSTOTHISZTOTAD

} COMTINUE

BUTLD SUMMARY TAHLES,
IF(IRET«EG.1) 60 TO 160
TOTHO=TOTHNO+1.0
TOTALC=TOTALC+TOTCO
TOTALH=TOTALH+ TOTHI
TOTALR=TOTALR+XINT
IF CAINT o GE o XMAX) XMAXzXINT
IFANSEXEQ.0) GO TU 460
SEX (NSEXs1) 2SEX (NSEXs1) +140
SEX(HSEXe2) sSEX(NSEX«2)+TOTCO
SEXAMSEX e 3) =SEX (NSEX3) +TOTHI
SEX(NSEAs4) =SEX(MNSEXe4) + X INT

AP AXINTLELSEX{NSEXe5)) SEX(NSEXsS)=XINT

IFAXINTOESEX(NSEXe6) ) SEX(NSEXe6)=XINT

IF (NCLASS.EQ.0)Y 6O TO 470

CLASS (NCLASS 1) =CLASS(NCLASSs1) +1.

CLASS (NCLASS+2) =CLASS (NCLASS+2)+T0TCO

CLASS (NCLASSe3) =CLASS (NCLASSs3) +TOTHI

CLASS (NCLASSs4) =CLASSINCLASSs4) + XINT

TFAXINT«LE «CLASS(NCLASS5)) CLASS(NCLASSS) =XINT
IF(XINTGE 4CLASS (NCLASSs6)) CLASS(NCLASSs6) =XINT
IF (NCURRGEQL0) GO TO 480 :

CURR (NCUKR 9 1) =CURR (NCURR 1) +1

CURR (NCURR ¢ 2) =CURR (NCURF +2) +TOTCO
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CURE {NCURR ¢3) =CURR(NCURK 4 3) +TOTHI
CURR (NCURR o 4) =CURR (NCURR ¢ 4) + XINT -
TFAXINTeLE « CURR(NCURR %)) CURRI(NCURR %) =XINT
SFIXINTOE o CURR(NCURRG6) ) CURRINCURR$6) =XINT
wB0 IF(NSCH.EQL0) 6O TO 490
SCINSCHs 1) =SCINSCHe 1) +1
SCINSCH 2) =SCINSCH2) +TOTCO
SC{NSCHe 3 =SCINSCHe3) +TOTHI
- SCUINSCHe4 ) =SCINSCHe4) + X INT
IFTAINT e LESCINSCHB) ) SCINSCHeH)=XINT
IFUXINT «GE e SCINSCH €)Y SCINSCHeH) =XINT
449 GO TO 190 .
i WRITE SUMMARY TABLES,
D00 WRITE (H.880)
ITOTAL=TOTND+,.5
TOTALH=TOTALH/TOTNG
TOTALC=TOTALC/TOTNO ~
TOTALR=TOTALR/TOTNG
YRITE(6+4850) :
WRITE(H69900) ITOTAL«TOTALCsTOTALHeTOTALRs XMIN XMAX
#RITE(&s910) :
Wik TTE(6+920)
DO %20 I=le2 :
TFUSEX{Is]) oENe0a0) SEX(I95)=040
IF(SER(I«1).EQa0.0) GG TO 520
DO Bi0 J=2+4
DEU SEX(TIs JY=SEX(Ls ) /SEX(Ts])
o2t CONTINUE .
Lo 530 Iz=142
CR30 ISEA(II=SEA(Tel) + %
L0 B4 I=1.2
IFLISEX{D) JEGe0) GO TO 540
WARITE(AI30) TeI18FX(1) o (SEX(T9J) 0d=296)
S40 CONTINUE
bien A Rw ()
3 B60 I=146
D60 IF(CLASS(Te1) oGTa040) MAX=]
: IF(MAX TR D) GC TO 610
DG BHR0 1=1.MAX
IF{CLASSII«1) Q0.0 GO TO 580
DO ST J=Pek
CLASS LTI o J)=CLASS(T+J)/CLASS(Is1)
CONT INUE " _ .
LU0 =90 [=]1eMAX
ICLASSHI) =CLASS(Is]1)+.5
WRITE {6¢940)
ARITELGe920)
0 600 I=1sMAX

g
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6500
510

620

630

S a4

650

660
670

580

G910
760

710

720
730
140
750
760

770
780
790
800
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IF(CLASS(I41) eEQa0,0) GO TC 400

ARITE (6e930) T4ICLASS(I) o (CLASS(IeJ) «J=206)
CONTINUE :
MAX=Q

DO 620 1=1.NCODE

IF(CUQR(I‘I).GTDOQO) ttAX=]

COMTINUE

IF(MAXLEQ.C)Y GO TO 670

DO 640 I=]sMAX

[F(CURR(T 1) oEQL00) GO TO 640
U0 630 U=2.4
CURR(T«J)=CURP (14J) /CURR(T41)
CONTINUE

DO 6506, I=1aMAX
ICURR(TI=CURR(1s1)+¢5

WRITE(64950)

WRITE (69960)

DO 660 I=1yMAX .

IF(CURRI(I41)EQeDe0) GC TGO 660 :
WRITE(64970) (CURRCD(Ied) oJ=1e6) s ICURRII) s (CURR(TIsJ) s

1d=2,+6)

CONTINUE

WRITE(HeI8E0)

WRITE(Ae920)

DO ABO I=1405C

ISC(IN=SC(lsl)+ab

DO 700 I=1snsC ‘

IF(SC(I«1)oFQLGY GO TG 700

D0 660 J=244

SClLe ) =SCUTIJ}/SCHTL 1)

CONT INUE '

DO 710 I=1eNSC

IF(SC{Isl)eFEQef0Y GO TG 710

WRITEA(Se9T706) (SCCOUTI o) oJ=1a6) o ISCII) 2 (SC{IeJ)ad=cst)
CONT INUE

FRITE(6¢4990) IRETC

FORMAT (12A4+212)

FORMAT (3X46A4)

FORMAT (40A14815)

FORMAT (111 ¢S5 X e * INVALID VALUE FOR SEX FOR ve4041)
FORMAT {1H]1 o5X e YINVALID VALUE FOR ACRADEMIC CLASS Fur 1,

1a0al)

FORMAT(1H]L «SXe *INVALID VALUE FOR CURRICULUN FORY.40A1)
FORMAT (1HY s5Sxs *INVALIDR VALUE FOR SCHOOL FOR '.405Al)
FORMAT (BF10.0)

FORMAT (1H1/7/75XY EXPECTED INCOMES WITH AND wITHOUT 's

1*COLLEGE EDUCATTIUN AND RATE®/SXet0F RETURN FOR STUDENY
29'TS I 'el2A4/5K« DHURTNG SESSIONTYeTZet OF 19tsI2a'a)

FORMAT(///5% s Y THIS REPORT IS FOR '940AL1/5Xe vy EXPEC
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1stTS TO GO TOQ SCHOOL FOR #4124 YEARSY /5Xe *AND WURK )1
2o 'NTIL THE AGE OF v912s%s WORKING 'oI2e' YEARS AFTER®
3 COLLEGE .*/5Xe*THIS STUDENT 1S5 ENROLLED IN 's644) '

820 FORMAT(///5Xs"WITH THE EXPECTED INCOMES AND COSTS ¢,
T'GIVEN BELOWs Y440A1/5Xs tWILL HAVE AN APPROXIMATE RATE?
Z29' OF RETURN®/5X+'ON THE INVESTHMENT IN EDUCATION OF 1,
3FS5e1 et PERCENT.Y) '

830 FORMATA(///5X ' WITH THE EXPECTED INCOMES AND COSTS
TYGIVEN BELOWe "940A1/5Xs*WILL HAVE AN INFINITE RATE?®
29 OF RETURN®/5X*ON THE INVESTMENT IN EDUCATIONGY)

B4l FORMAT(///T62s "EXPECTED Y /THsAGE Y s T2 s 'EXFECTEL V9 T41
1y PEXPECTEDYsTEL o *ADDITIONAL */T16, P INCOME PER YEAR'$T37
29 VINCOME PER YEAR' 9 TSR *INCOME PER YEAR'Y/T18BetulTH CO*
39 'LLEGE ', T3Te"'WITHOUT COLLEGE'9TAOe*WITH COLLEGE'/T
4209 YEDUCATIONY o T4l "EFDUCATIONY s THE2s 'EDUCATIONY)

BH50 FORMAT(T74129T194F9,20T404FF.24T629F9,2)

B60 FORMAT (TS 412 t=t 9 124T190F9.29T404F9.29T7624F9.2)

B70 FORMAT (/TS ' TOTALS Y sT1BeF10,2eT394F1N42eTE14F10.2)

880 FORMAT (1H1///7T30, *SUMMARY OF INCOME AND RATE OF RETUK?
le'N INFORMATION® )

B90 FORMAT (///T244 VAVERAGE INCUMF';Tqﬂa'AVEQﬁGE INCOME Y /T2
190 "WITH COLLEGE Yo TaBetwITHOUT COLLEGEY«TT2s YAVERAGE Y
2Tl T MINY S T10Bs *MAXY /T2 "NUMBERY e T31 4 "EDUCATION ¢ T50
JTEDUCATION « TEBS IRATE OF RETURNY+TEE'RATE OF RETURNTY,

4T1034*RATE OF RETURN®)

Q00 FORMAT(/T22+13sT30.F10, vaﬁgoflﬂ 2eTT34FboleTYTsFtely
1T106sF5.1)

G910 FORMAT (LIH1I//T30¢SiumMARY OF INCOMK AMD RATE OF RETURNY,
1 INFORMATION BY SEXeY)

920 FORMAT(///7T28+ YAVERAGE INCOMEY o Tafs VAVERAGE INCOME Y/
1T29+%9WITH COLLEGE *4T4Ba *wITHOUT COLLEGE YsTT72y *AVERAGLE Y
LeTOLle " MINTGTIOB YMAX Y /T14 4 'CODEV T2 s *NUMBRERT T3l YELUY
3e?CATION ¢ TS0s 'EDUCATIONY 3 THBs YWATE OF RETURMY 9 ToGs ¥R?
Ge Y ATE OF RETURNYsTI0Z2'RATE OF RETURNY)

€30 FORMAT(/T15412¢T224130T30sF1042¢Ta9sF10.20T75eFUa19799
1eFa,1eTIU64F5,1) _

G40 FORMAT(IH1//7T304 'SUMMARY OF INCOME AND RATE OF RETURN?
1ot INFORMATION BY ACADEMIC CLASS.') : '

950 FORMAT(IHI/Z/T30+ 'SUMMARY OF INCOME AnND RATE OF RETURN?
Tot INFORMATION BY CURRICULUM. ')

G600 FORMATI(///T28s VAVERAGE INCOME® ¢ T4Be PAVERAGE [NCOME Y/
1T29 *WITH COLLEGE ' s TG4R *WITHOUT COLLEGE Y oT724 YAVERAGE Y
2eTOY e tMINYGTINB v MAXY /T2]1 9 *NUMBER?® oT31 e "EDUCATLION
3768 $'RATE OF RETUKRNY oTEE 'RATE OF RETURNY$T1034 PRATY

Ge'E OF RETURMY)

Q70 FORMAT (/725844723 IJ;TBU»FIO CoTA94F10,24T72+F5.14T8H9
1eFS.1aT1064F5.1) ‘

980 FORMAT(LIHI///T304YSUMMARY OF INCOME AND KATE OF RETURN?
1et INFORMATION BY SCHOOL OR COLLEGE™')



35

990 FORMAT(///VA TOTAL OF%4I3st STUDENTS HAVE AN INFINITE!
1+ RATE OF RETURN ON THEIR INVESTMENT IN EDUCATION.Y)
1000 STOP : :
END












